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Emergency and Abnormal Situations Project
Industry Contacts and Consultants

Manufacturers: Boeing, Bombardier, Airbus Industries,
BAe Systems,

Regulatory and FAA, CAA (UK), JAA, ICAO, Eurocontrol,
Governmental Agencies: NavCanada

Unions and ALPA, APA, SWAPA, ATA, IATA, AFA,
Trade Groups:  ADF

Accident Investigation NTSB, TSB of Canada, ISASI
Bodies:

Airlines: Airborne Express, Air Canada, Alaska,
Aloha, American, Atlantic Southeast,
Cathay Pacific, Continental, Delta, Fed
Ex, Frontier, Hawaiian, Horizon, JetBlue,
Southwest, United, UPS,
US Airways, TWA (prior to merger)
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Emergency and Abnormal Situations Project

15 Different Categories of Issues — some are related to:

Training

Human Performance under Stress
Automation and Automated Aircraft Systems
Emergency Equipment and Evacuation Issues

Checklists and Procedures

Qo)™
Human Factors
research and technology




Challenges in Emergency and Abnormal Checklist Design

Smoke, Fire, and Fumes

Checklists and Procedures




Smoke, Fire, and Fumes Checklists and Procedures

What Drives (or Should Drive*) the Design and Content?

« Differences in aircraft and equipment design
» Understanding of how different types of fires are ignited, fed, and spread
» Type of operations — extended range, passenger vs. cargo

« Assumptions about efficacy of crew response and expectations about
amount of time available

« Human factors considerations, Understanding of human performance
while under stress *

 History of the air carrier, History within the industry
* Philosophies, company policies, and economic considerations
» Regulations, Advisory Circulars, etc.
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Smoke, Fire, and Fumes Checklists and Procedures

A Few of the Many Issues

Ambiguity of cues / level of certainty
about situation

Conflicting warnings / cues
Smoke / Fumes of an unknown origin

Determining / Accessing the proper
checklist

Length of time to complete procedures
Initiate descent / diversion and when
What type of descent profile

Checklist wording — how compulsory
Reduced visibility — font size, layout

\What memory items
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Timing of source identification vs.
smoke removal vs. descent initiation
vs. fighting fire

High false smoke alarm rate
EROPS — nearest airport is far away
Ditching while on fire

How much troubleshooting

Fire in inaccessible places

Powering down electrical buses
Circuit breaker resetting

If / when to declare an emergency with
ATC

Communicating / coordinating with
Cabin crew




Smoke, Fire, and Fumes Checklists and Procedures

A Few of the Many Issues

Ambiguity of cues / level of certainty
about situation

Conflicting warnings / cues
Smoke / Fumes of an unknown origin

Determining / Accessing the proper
checklist

Length of time to complete procedures
Initiate descent / diversion and when
What type of descent profile

Checklist wording — how compulsory
Reduced visibility — font size, layout

\What memory items

o)V
Human Factors

research and technology

Timing of source identification vs.
smoke removal vs. descent initiation
vs. fighting fire

High false smoke alarm rate
EROPS — nearest airport is far away
Ditching while on fire

How much troubleshooting

Fire in inaccessible places

Powering down electrical buses
Circuit breaker resetting

If / when to declare an emergency with
ATC

Communicating / coordinating with
Cabin crew




Smoke, Fire, and Fumes Checklists and Procedures

Methods for Accessing the Correct Checklist:

« Gateway Checklist
« Several Separate Checklists

* One Integrated Checklist

Q)"
Human Factors
research and technology



Accessing the Correct Checklist: Gateway Checklist

zg@gﬁw fs’to Her e

Checl Mike s switches setto MASK place cockpit speal
INT, and establish crew communication.

w

. Cockpit Door & Smoke Screen CLOSED
Ciose the cockpit door & smoke screen o exclude heavy concentrations of smoke. Leave
door closed unless opening itis dictated by a greater emergency, and then at Captain's

discretion.
ﬁ 4. If Descentis required ....... PROCEED TO STEP 6
5. If Descentls NOT Required ' ....PROCEED TO STEP 14

. WARNING ,

Should structural damage be suspected, limitairspeed. Gear and/ or Speed Brakes may
be used depending on type of damage.

Autopilot............. R AR R SRR SRS IO RS AS REQUIRED
Throttles bbb r e e et ..IDLE

Speed Brake ...... FULL

........... MACH .82 TO .85 (320 TO 350 KIAS)

NOTE
If structural damage is known or suspected, use appropriate turbulence penetration speed.

10. ATC ... ...NOTIFY

11. Transponder (if no contact with ATC) 7700

12. TankPumps..........

13. Altimeter SET

f

14. Type Of Smoke Or Fire .................. ..DETERMINE & PROCEED TO APPROPRIATE PROCEDURE,
' THIS CHAPTER

A EIEAGTINEEEEENEASE  Can best be determined by smell or visible smoke from
electrical components (e.g., circuit breaker, radio)

B ASRCONDITIONING SMOKE [ROCUL ol recognized by smoke emanating from
overhead air conditioning outlets.

. GG Id : Can best be recognized by checking smoke detectors on the
. Second Officers panel, or by observing smoke or fire in the main deck cargo area.

{End of Procedure) ‘ J




Accessing the Correct Checklist: Several Separate Checklists

AIRBUS TRAINING

REV 27
@ A320 | EMERGENCY PROCEDURES 1.00

SINULATOR SEQ 001
CONTENTS
W ELEC
. ELEC EMER CONFIG-SYS REMAINING ................... 1.01
CrRIQO0... EMER 2-1
Reglonal Jet N FIRE
Sep 09/02 .ENGFIREonground ... 1.05
.CABEQPTSMOKE ... ... i 1.06
CONTENTS PAGE . AIRCOND SMOKE ..ottt et e 1.06
SMOKE OR FIRE . SMOKE/TOXIC FUMES REMOVAL . .................... 1.06A
e Flight Compartment B LANDING GEAR
Smoke Removal Procedure ................ L LOSS OF BRAKING . ..ottt 1.07
e Air-Conditioning Smoke ZL’”E’””
; RS v s e v vy n s 767 Operstlons Manual m NAVIGATION
* Electrical Smoke or Fire: ............coovee. R . GPWS ALERTS/EGPWS ALERTS <€ +.ovvvveeieenn, 1.08
e CabinSmokeorFire ............coovun.... . TCAS WARNINGS <& . ..ottt e oo 1.09

* Galley SmokeorFire ...................... B POWER PLANT

« SMOKE AFT CARGOMSg . ...oovvvvnnnn.. Table of Contents . ENG DUAL FAILURE ..o e oo 1.10
. APUBOTTLE. .....oooooeennnn,

SMOKE FWD CARGOMSG .......vveen.. .. I —

SMOKE FWD LAV or SMOKE AFT LAV Msq . APUFIRE ...... ceees . DITCHING

ENGINE FIRE OR SEVERE DAMAGE OR
SEPARATION ....couvvvinns 4 58 sisisingsls o s laie niblel o siee

ENGINE OVERHEAT




Accessing the Correct Checklist: One Integrated Checklist

SMOKE, CABIN/COCKPIT

/' Oxygen masks and regulators.. .. ...............................0n, 100%

L Crew i AigREaUSHUR SaMMUEANONR -0« no i owrmr 2n 1o es

B Cabin fans SWItCh . . .. ... o000

W Blower:SWITCH & . aue i s s s s wow s dwse s o s e @5 s s @ w6 90605 815 B o 5159 8 91 ¥

B EXCFACT SWITCHY & v s e e s e oo s wrw o i s e m e tvew i w0 o et w7t o o o

m Galley/galley and cabinswitch .............. ... o i, Off
W DOSCONE 5o 156 miw i o e 5615 0009 5 90 W 6 B B RS Y R R R Initiate
WARNING: Do not delay descent or diversion to find the smoke source.

m Cabin signs

.On

If dense smoke at any time, accomplish reverse side.
REFERENCE ACTION:

If electrical in. or galley equipment smokeffire is suspected:
m Emergency exitlightswitch ............... .. ..o oot On
If commercial switch installed:
B ICOMMErcial SWItCH - .cs s s me s @ o s s wis i o € 59 6w 3 518 SR8 536 Wia 350 Off
If commercial switch is not installed:
mBustiesWItCh. .. ...t e Off
w Generator2 SWItCH: . ..o v wm s v w o s wies s o e wie 8o o s s B mn s w5 @ s Off
If smoke persists or just before landing gear extension:
mGenerator 2SWitCh . . ...ttt i i On
HBUS e SWICH < vosmsvesmsorrwrosmmswsmesmnmes@sssnsses s Auto
---------------------------------- END-----cvvesrmneancacaaaaaaaanannn
If air conditioning smoke is suspected:
HAPUDblood SWItCH : oo« s svvsrsmusmswenmsesmssssssssysiomseswesssses Off
B [ BIOWOTFSWITCH & 5 17 555 0 5 5 15 5 9w 5 102 v 5 1 0 s 0w 1m0t 0 503 o 0 . i 0 m cois o 6 0 st Auto
mExtractswitch. ...........iiiiiiiiiiiiriiiiiisrarasransnransanas Auto
W PACK T iSWIECH & 5 i 5 s s v s 5 w5 s 4 i 5 5808 4@ 3150 4 0 390 8 918 60 & 160 0 wia o i o v @ et Off
If smoke does not decrease:
mPack1switch. . ..... ... i i i e i e On
B PACK 2 SWIECH . v v e rosio i 505 6 5 06 50505 508 B 6 B 6 09 6 5 & 9 3 6 Off
m Cargo heat aft isolation valve switch. . ........................... Off
If smoke persists:
mPack 2switch. . ... ... i e i e On
il BIOWEr'SWItCH: 2 i s s w5 s 6 6 i s 0w 6 1o 900 5 &3 o 000 6 581 & 0k 8080 8 i 90 o o 6 Override
W EXUEECESWITED 5 : 5 552 5 uow v s wow s w1 6 30w om0 v 8 o v i 3 5 0 0 0 w1 Override
---------------------------------- END----cvecennnannnnnnncnnnnn

If avionics smoke is suspected:
Accomplish AVIONICS SMOKE ECAM or Flight Manual procedure 14.20.39.

DENSE SMOKE |

EMERGENCY DESCENT
= FCU altitude (safe altitude/10,000 feet). . .................. Set
m FCUexpediteswitch ..., Push
mTargetspeed ...............coivittn Confirm, .80M/340KIAS
mThrust........cooiiii i i i it i e Confirm, idle
W SPOEH DIAKES: « 5 o 5:c = 5o m 505 i w502 2550 0 0 8 Extend
WATC - - v wnm moamss w6 808 ® 8§ 55 S 060 56 86 R Advise
SMOKE REMOVAL
m Packflowselector ..........ccoiiiiiiiiiiin, High
m Landing elevation selector........... Safe altitude/10,000 feet
When at safe altitude/10,000 feet:
mPackswitches 1+ 2. ... ... ..ot Off
m Cabin pressure mode selector ...................... Manual
= Manual vertical speed control switch. ................. Full up
When differential pressure is less than 1 PSI:
m Ram AiFSWItCH. . - o v sinnssmrsssspsssassmssmusswmvmnems On
If cockpit smoke requires a cockpit window to be opened:
m Maximumspeed. ...........cccoiiiiiiiiiiiina 200 KIAS
mHeadsets ... s On
m Cockpitwindow . ... Open
EMERGENCY ELECTRICAL CONFIGURATION (If Required)
= Emergency electrical generator 1 line switch.............. Off
= Emergency electrical power switch................ Manual on
When emergency generator available:
mAPUgeneratorswitch................cccciiiiiiinnn, Off
m Generator2switch. ...........oviiiiiiiiiiii e Off
Before landing gear extension:
m Generator2switch. ..o On

= Emergency electrical generator 1 line switch.............. On




What Drives (or Should Drive) the Design and Content?

Determining / Accessing the Proper Checklist
« Differences in aircraft and equipment design
» Understanding of how different types of fires are ignited, fed, and spread
» Type of operations — extended range, passenger vs. cargo

« Assumptions about efficacy of crew response and expectations about
amount of time available

« Human factors considerations, Understanding of human performance
while under stress

 History of the air carrier, History within the industry
* Philosophies, company policies, and economic considerations
» Regulations, Advisory Circulars, etc.
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Smoke, Fire, and Fumes Checklists and Procedures

Emergency Descent and Diversion Guidance:

Where in the Checklist
and
How Stated?

Y
Human Factors

research and technology




Swissair 111 - In-flight Fire
EMERGENCY CHECKLIST mD'11 411

Nova SCOtia, Canada OCT/25JAN.96 ALERT AND NON-ALERT Page 9
— AIR CONDITIONING SMOKE

September 2, 1998 coonee

SMOKE DECREASES

NO

No further action required.
-
v
AIR SYSTEM P/B MANUAL
ECON P/B ON
PACK 1 QFF
SMOKE DECREASES
NO' BLEED AR OFF
1-3150L OM
e, DO NOT activate BLEED AIR 1 or PACK 1 for remainder of flight.
~ , B0
PACK 1 ON
_ B Yol ! = PACK 3 OFF
v b, < % . " . E il ) ) SMOKE DECREASES
BLEED AIR 3 OFF
1-31S0L ON
N DO NOT activate BLEED AIR 3 or PACK 3 for remainder of flight.
f
v
PACK 3 ON
PACK 2 OFF
SMOKE DECREASES
NO' gLeED AR 2 OFF
1-21S0L ON
N DO NOT activate BLEED AIR 2 or PACK 2 for remainder of flight.
v
PACK 2. ON

Smoke is not of air conditioning erigin.
Refer to EMERGENCY Procedure - SMOKE / FUMES OF UNKNOWN ORIGIN.

MD-1141.1 Page 9




AW4

SMOKE / FUMES OF UNKNOWN ORIGIN
ceBUEPE—————oo————mo —,-— —— OFF
Pause long encugh for cabin crew to evaluate whether smoke or fumes decrease.

- SMOKE / FUMES DECREASE

NC' ¢ ontinue with cabin bus inoperative.

(D

v
CAB BUS PIB oo on
SMOEE ELEC/AIR Salector FUESH AMND ROTATE

Raotate SMOKE ELEC/AIR Seleclor clockwise, pausing at each position IonF
encugh to evaluate whether smoke or fumes decrease, When a decrease |s
ratad, lamea 2alactar in that preifinn far rast of fight

Canfira with that genarator shannal and air eyetem inegerative and
observe associaled consequences,

NOTE: - When retaling the SMOKE ELEGAAIR Seledar, the sdoth oltbe will
disangage and he unusable The autopilot mey dasngage bt then
use another autopilot.

- Muisance stick shaker may ocour.
(Stick shaker CBs on overhead panel: Captain E<1, FAO E-21)

» Following essential systems are inoperative or off in accord ance
wilh SMOKE ELEC/AIR Sulutu Pus.

SMOKE Selector Pos. 311 OFF:
only Gaptains YHF 1 and interphonc available.
DU 4, 0,0 MCDU 2, FM3 Z; IRS 2 (after 13 min),
- Radar 2; &l Nay aids 2,
-BLEED AR 1; PACK 1; ECON system; WING anti-Hce.
= B palot heat,
- Aute slat extension,
- Landing gear aural warning.
- Autobrakes.
FOR APPROACH:
- Set FLAP LIMIT Selector to OWRD 1.
- Go-around made is not availble.

SMOKE Salector Pos. 203 OFF:
BLEED AIR 3, PACK 3, WING antidce.
-Aux pitot heat,
-Fusl dump low leval.
HORIZOMTAL GTABILIZER TRIM Switchea on control column.
-Engine 2 reverser,

SMOKE Selector Pos, 1/2 OFF:
anly VHF 2 and I availabla,
~0OUA1, 2, 3 MGDU 1 FME 1.
-IRS 1 and ALIX IRS aftar 15 min, (AP no longer available).
- Radar 1; All May aids 1.
-BLEED AIR 2; PACK 2 WING and TAIL anf-ice.

- Captamn heat.

- GFDH'?S. ﬁm BELOW G/S lights.

- Auto ground spailers,

- Engine revesers 1 and 3.

FOR APPROACH:

-Sel FLAP LIMIT Selectar 1o QWRD 2.
- 0n CAPT SISP push FD P/B fo OFF,
Goaround mado is not available.

If smokafumes ara not eliminated. land at nearest suitable airport.

MB-11 41.1 Pags 10

Swissair 111 - In-flight Fire
Nova Scotia, Canada
September 2, 1998

If smoke/fumes are
not eliminated, land
at nearest suitable

airport




EMER 2-4
Sep 09/02

Reglonal Jet

Air-Conditioning Smoke

(7) Prepare to
land immediately
at nearest
suitable airport

The ’Flight Compartment Smoke Removal
Procedure’ should be used as necessary
during smoke or fire conditions.

M
@)

Oxygen masks/
smoke goggles

Crew communication

DON, SET TO 100%
ESTABLISH

@)
(4)
®)

)
7)

Immediate smoke removal required:

s

Flight compartmentdoor....................... CLOSED
NO SMKG and SEATBLTS .. ..ot ON
AIR CONDITIONING,

AFTCARGO ... e OFF
RECIRC FAN ... i OFF

Prepare to land immediately at nearest suitable airport.

(B DesSEBL yeisin s ¢ ¢ wmman st s oammsmieEs 8§ o INITIATE
to 10,000 feet or lowest safe altitude

©) PRESS/CONTROL, isarei s 5 5 5 s smmmmnmns 5 & € anmaios MAN

(10 IMANALT mmwnss s ¢ ooemen 5 5 = 4 comss e § § 1 soaaoems UP

(11) MANRATE . .50spimsnnsssesimeniis Maximum INCR

When smoke has cleared:

(12) MANALT sy ¢ 5 oo 55 78 3 Geiawest § § 5 Hees HOLD



A320

If electrical smoke from the avionic compartment is suspected, refer to the AVIONICS SMOKE
abnormal procedure.
— CREW OXY MASK ... it ON/100 %
Use the emergency knob when necessary STROUS TRAINTNG ——
~ CABIFANG o amv 455056 Mes e £E5555 5 smmmnns s mme s s OFF @ A320 | EMERGENCY PROCEDURES 1.06A
— APUBLEED ...ttt e OFF SEQ 002
— PACK 1 OFF
@ if smoke persists : .
PACK 1 ON Use the smoke removal procedure in case of dense smoke or toxic fumes (smell) or if smoke
I S T O generaﬁan cannot bE sropped.
— PACK 2 OFF If a scent similar to orange peel is smelt in the cockpit, suspect a toxic leak of rain repellent
— SMOKE/TOXIC FUMES REMOVAL PROC fuid (if instaled).
R (see 1.0BA, if NECESSArY) ..o ovv .. APPLY - CREWOXYMASKS .........cooviiiiiiiiiin, ON/100 %
NOTE : If cargo ventilation system is installed, it is recommended that the cargo ventilation be ﬁgzct’;]éh::ngl;e‘:g/gzg a?fﬁfrz:ysnii:;ggaz‘
closed to prevent a cargo smoke warning from being triggered by smoke coming from '
e caiify I v g nogerea by ’ ~ SEAT BELTS/NO SMOKING .. ...\ ©\ooeieeeeeis, ON
— CAB FANS ... OFF
— PACK 1 4+ 2 (if fuel vapors) ..., OFF
— PACK FLOW (if no fuel vapors) ..................... ‘... HI

Do not shut down air cond. packs and do not reduce ventilation in an attempt to smother
the fire. Do not deploy pax oxygen masks if fire is suspected in the cabin.

L, —LDGELEV ... o e 10 000 FT/MEA

— DESCENT (FL 100 ORMEA) .. .. o ii i iie e INITIATE
PAX oxygen as required by regulation.

........................................... NOTIFY

@ When AP 1PSI or below :
— RAM AIR . . e

@ if cockpit window opening required :
= IMAXIBPD s uwmmev s s s muivs 5 5 @i d v 4 & 48606 5 £ 5 3

LDG ELV.....................10,000 FT/MEA

CAUTION
Eue to increased naise level pay particular attention to visual warnings

DESCENT (FL 100 OR MEA)....INITIATE




@ﬂﬂ VESA LT Non-Normal Checklists -

767 Operations Manual S B 7 6 7 '4 0 O

——{ SMOKE OR FUMES AIR CONDITIONING |——

Condition: A concentration of air conditioning smoke or fumes is

identified.
OXYGEN MASKS AND SMOKE GOGGLES
(Ifrequired). ........coiiriirii i it ieneeeans ON
CREW COMMUNICATIONS
(I required). . v o+ & s 3+ o mgmimammin = x5 4 § «niei ESTABLISH

RECIRCULATION FAN SWITCHES (Both) . . .. ......... OFF If smoke or fumes are

[Removes fans as a possible source of smoke or fumes. Stops recirculation

of smoke or fumes and increases fresh air flow.] p e rS i Ste nt "

GASPER FAN'SWITCH. . ... .« v s mus s e« s OFF
APUBLEED AIRSWITCH ..........ciiiiiiiiinnnn., OFF

[Removes APU, if running, as a possible source of smoke or fumes.] P I a n to I a n d at th e

If smoke or fumes continues:

LEFT AND RIGHT ISOLATION SWITCHES .......... OFF neareSt Su itable airport-

[Isolates left and right sides of the bleed air system.]
RIGHT PACK CONTROL SELECTOR...............

[Removes right side of the air conditioning system as a possible source
of smoke or fumes.]

If smoke or fumes continue:

RIGHT PACK CONTROL SELECTOR ..........
[Restores right side of the air conditioning system.]

LEFT PACK CONTROL SELECTOR .............

[Removes left side of the air conditioning system as a possible
source of smoke or fumes.]

If smoke or fumes are persistent:

Plan to land at the nearest suitable airport.

Do not accomplish the following checklists:
PACK OFF
RECIRCULATION FAN



Smoke, Fire, and Fumes Checklists and Procedures

Emergency Descent and Diversion Guidance
Summary: Air Conditioning Smoke
(A Somewhat Unfair Comparison)

Aircraft Number of
Type Checklists* Location Wording
Last item, 2"d If smoke/fumes not eliminated,
MD-11 2 checklist land at nearest suitable airport
Middle of checklist Prepare to land immediately at
CRJ-900 1 (step 7) nearest suitable airport.
A320 2 Nowhere N/A
If smoke or fumes are
persistent: Plan to land at the
B767-400 1 Next to the last item nearest suitable airport.

. : : :
® > Luman Factors to get to descent / diversion guidance

research and technology




Smoke, Fire, and Fumes Checklists and Procedures

Emergency Descent and Diversion Guidance
Summary: Electrical Smoke / Fire

Aircraft Number of
Type Checklists* Location Wording
CRJ-900 1 First third of checklist | Prepare tolland immediately at
(step 6) nearest suitable airport.
i There is no electrical
smoke or fire checklist | N/A
A320 Avionics Smoke has
1 items for electrical
smoke — 1st item LAND ASAP
If smoke or fumes or fire
B767-400 1 persists or source is unknown:

Last item on the
checklist

Plan to land at the nearest
suitable airport.

[ L
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Smoke, Fire, and Fumes Checklists and Procedures

Emergency Descent and Diversion

In a study of 15 in-flight fires that occurred between
January 1967 and September 1998, the TSB of
Canada determined that the average amount of time
between the detection of an on-board fire and when
the aircraft ditched, conducted a forced landing, or
crashed was 17 minutes.
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Smoke, Fire, and Fumes Checklists and Procedures

T
False Cargo Smoke Alarms, 1974 -1999
Verified Smoke Events Versus Smoke Alarms

180 -

160 -

140 Sl

120 n SRR

100 _ ESIRRE

80 e

60 —HEr

40 —HHE

20 =

O,DDDDDDUUDD o ERER TR D. Blake, 2000

Cost of Diversions: fuel, passenger ill-will, operational considerations,
aircraft and crew scheduling, possible evacuation
injuries, etc.
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What Drives (or Should Drive) the Design and Content?

Descent and Diversion Guidance — Location and Wording

« Differences in aircraft and equipment design
» Understanding of how different types of fires are ignited, fed, and spread
» Type of operations — extended range, passenger vs. cargo

« Assumptions about efficacy of crew response and expectations about
amount of time available

« Human factors considerations, Understanding of human performance
while under stress

 History of the air carrier, History within the industry
* Philosophies, company policies, and economic considerations
» Regulations, Advisory Circulars, etc.
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What Drives (or Should Drive) the Design and Content?

Descent and Diversion Guidance — Location and Wording

« Differences in aircraft and equipment design
» Understanding of how different types of fires are ignited, fed, and spread
» Type of operations — extended range, passenger vs. cargo

« Assumptions about efficacy of crew response and expectations about
amount of time available

— * Human factors considerations, Understanding of human performance
while under stress

« History of the air carrier, History within the industry
* Philosophies, company policies, and economic considerations

Regulations, Advisory Circulars, etc. (AC 120-80: “...flight crew
members should begin planning for an emergency landing as
soon as possible after the first indication of fire” pg 6.)
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